The role of complement in neurodevelopmental impairment following neonatal hypoxic-ischemic encephalopathy.
Evidence has accumulated implicating complement activation in the pathogenesis of acute post-hypoxic-ischemic cerebral injury in infants who develop hypoxic-ischemic encephalopathy (HIE). However, the relationship between complement activation and subsequent neurological impairment is not known. We tested the hypothesis that in human neonates, post-hypoxic-ischemic complement activation within the central nervous system is positively associated with the acquisition of subsequent neurodevelopmental abnormalities. This prospective study included 18 full-term infants diagnosed with HIE following resuscitation at birth and seven control infants. Cerebrospinal fluid (CSF) samples were obtained from all infants in the first 24 hours of life as part of routine investigations to exclude sepsis and meningitis. Concentrations of terminal complement complexes (TCC), complement component 9 (C9), and albumin were quantified by enzyme-linked immunosorbent assay in all CSF samples. Neurological examination and Denver Developmental Screening Test II were performed at 6 and 12 months of life. Of the 18 HIE subjects, nine died, six survived with significant neurological impairment, and three had normal neurological outcomes. In the CSF of the 15 HIE infants who died or survived with abnormal outcomes, the mean concentration of TCC was increased compared with controls (p = 0.026) and the mean C9 concentration appeared to be decreased but the difference was not statistically significant (p = 0.056). Similar to the TCC concentration, the concentration of albumin in the CSF was significantly increased in infants with abnormal outcomes (p = 0.005). This study indicates that complement activation following resuscitation at birth, as manifested by increased TCC in the CNS, is positively correlated with the combination of the development of subsequent neurological sequelae and death. Further study incorporating larger sample sizes will be required to confirm this association. This step is essential before clinical trials of complement inhibitors can be justified in human neonates who suffer birth asphyxia.